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I' '7  I^ING  HI STiMlY  TICST" 
l\ir'icio(  No.  I’’ ’'t'-G-OOO'? 

^ •■'  > Ai'!Viat..197‘3-">  1 July  1076 

Tlio  ''.Spj  Ui  I’.s';  lUstot'}  Tost"  Ls  oiu-  of  soacc;!,  similooly  ; t.i  iiotuiMl , 
iiH-ntiil  tcst.s  ii'tomk'd  to  d i sci-i  mltuite  I'otwc'Oi;  individual  cor. ni  live  rt_\U'S, 
and  individual  tendencies  to  lean'  accordinp,  to  dil'feiant  plans  and 
sti'at.e>;ies  for  oploriiif.  (o\-  a.ssimi.lat.in,',)  subject  n.atter,  I’oni.  [1  (copies 
of  wl'icb.  accompanied  Prop-ess  Report  No.  1)  is  t>pieal  and  maj  be 
re foi'otu'.ed  a.s  repi esontat  i vo.  Ti  c tv-.st.s  art^  not  ii.iant  tv>  deteninino  ab,so!ut;e 
levels  of  pcrfornane.e,  Iccirniii.s’;  I'a.t.e,  or  i-et  nn.ti  on , tbou.n.h  tl  eio  may  lie 
(and,  by  hypetl'.e.s  i s,  tlioro  are)  relations  between  test  scores  indieatiny, 
stylistic  differences,  and  a respomlent's  peiforji.ance  in  tpeeific  tasks. 

1 . naek'r:ronnd . 

Individual  differences  in  learning,  stiateyies  and  ini'ormatien 
process  in,"  have  been  revealed  in  miiiierons  stnd'es',  sevoial  of  ivliiili  are 
referenced  in  <a  paper  (I’ask  loybb)  that  also  summarises  the  lo.snlts 
obtained  by  tliis  research  ".roup  in  the  laboratory  and  in  tlie  field. 

Some  di.fferoi;ees  (for  example,  on  Kaipn's  "im.pulse/i-elTecti  ve"  dimension; 
on  1/itkiu's  "field  llepcnden  (/field  I'ndepeiidei,  il  i iiioi’S  i on  and  i ffet  eni  i a I 
scores  on  aptitude  tests,  sueh  as  the  battery  underlyin';  Cuil ford's 
"Structure  of  Cutellect"  model)  are  cousistoiitly  related  to  a'^e,  sex, 
pei-soiidlit.) , v;tc.,  and  may  cl'.anye  in  a predictable  manner  duriny  d>'vi'! epii ent. 
These  indices  are,  hoKcvci-,  relatively  yross  because  of  the  ntulerlyiii;; 
distinction,  or  because  the  differences  a7'0  quai'tified  (in  terns  of  respn.se 
to  small  scale  ami  substantially'  independent  iine.s  t i et's , problen:s, 
s i 1 uat'.ior.s , etc.),  or  both.  Moreover,  these  stylistic  distinctions  are  i.ot 
nritiu'.i'Lly  intended  to  uncovei  detailed  coynifivc  iiieclumi  sms,  or  to  bear 
directly  upon  lei'Sthy  stretcb.es  of  lebaviour.’'*' 

“ • Operations  relevant  to  compl i-x  ! ea rn i n^ , 

The  dimer. siotis  which  have  cnieryed  as  si/ynificant  diserimiiuitors  of 
style  a!-d  strategy  (from  studies  of  educational  1 y si^ed  1 cerni  i\,-;)  refer  to 
quite  specific  eo£nitive  mechanisms  and  are  ii.ost  re.i'llly  observed  as 
features  of  continuiiny  behaviour  ai'.d  co,!.'ui  tioi* , They  are  believed  to  h.ne 
.special  relov.incc  to  such  inherently  cemplo  cnul  indi  vidr.al  ised  activities 
as  hypothesis  formation  and  system  dcsLpi. 

Durin.q  this  type  of  learning  it  is  pes.sible  to  di  sti  lu'.ni  s!i  mental 
operations  that  are  constituents  of  oitin'r  under-.-Jt.n'.di  n>;  (used,  in  a 
teehnic.al  ser.se,  (Pa.'k  l*)76a)  to  mean  the  acquisition  of  a r^t.rllc  and 
roeon.s tructi bl e concept)  on  de^ej')  level  pnoeessiny  (used  in  the  san.o 
.sympesinm  by  Mirtoti  ai>d  .Sal .jo  lO^n  as  di.stinct.  from  "surface  level" 
pi  oeessiii.g).  There  Is  goo'l  c^vidonce  tliat  the  letor.tioi;  of  use.rblo  (in 
contrast  to  parroted)  concepts,  and  creative  peiformance  in  prebleiii 
selving,  etc.,  based  or;  this  knowled.ye,  depends  upon  .an  ju  K‘i  ..'aiuli  iv;  of 
b.ic  kg  round  topic.s  ot'  (perlrips  equi  v.ileutly)  that  inform.uion  ab.nit  Il.ese 
topics  is  d^'''J,’_J ‘'vel^j'jann's.s^'d . 

I'.learly,  there  is  an  indirect  relation,  foi’  exanjil.',  fi.'ld  I'ev'ndenl 
individuals  are  likely  to  ii.ake  belter  s.ilesna'i.  and  field  I ; .l.'peiuU'it t ii'.li- 
vidnals  bolter  iornal  thinki'is,  Ho'>"Ver,  lhe.>--e  pre.l  i ctiv'i'-'  ai'o  ii.oi.n  ; for 
inst.ance,  the  fir'ld  Pepeiah'iit  Inilividual  is  isi'n'  liki  Iv  ti*  mat  i ce  vues  in 
his  env  i roiunent , inclndiny  person.il  •'y'slnre,  voice  inflevion,  I'tc..,  but 
without  coiuni  timer  t to  low  llnv-e  ciie.s  .ue  iiseil  ;is  inputs  t.i  s a 1 e.sit.cn  bs 
pci  forinance. 


Ill  turn,  1 acli u-'veii.cn t'  of  nf.doj i n*'  di'j’Ciuls  iipi  n ai'  i ni or  l ocki  d 
serLos  ol  JoscrLpuion  ImililLiwr  up'.-c  M _v  i m ) opoi  ,iti  cns , aid  procedure 

buildii!*::;  (alt^ori  thmi  c oi'  rule  coiistnict  i lu’ ) operation.;,  i.lii'c  ae  i tul  i vi  dua  I 
is  coinin'.’;  to  fT.rips  \v  i tii  backi’TOUi  d data  and  pii  ii<  i pi  cs  , Under  ^tal•(latd 
ccr.el  i t.Lons  (for  details  see-  Ua^K  l97d;t)  it  Is  tkairly  oarj  to  eisi.re  tliat 
any  indlvldLal  etcn'bincs  appi  opt  ia  tely  loti,  kinds  of  operation  and  ro.clos 
an  iindor-star'dini';  of  salient  topics:  if  ncee.'^saTy . by  pr'ovielin.'’.  external 
i nforit'.i  tlon  and  assistance  to  a n.emen'.  t lii.s  n.e-ntal  I'cpe-itoi  re.  Li  is  also 
prac  tiesiblo  to  "titrate''  the  aiiioi'iit  and  type  of  assi, stance  (if  any)  that 
the  individual  ncceks  in  order  to  roach  ui  dors  tand  i n,";, 

Iv i tliout  conti'e’l,  ind i vidual .s  sh.oi'.'  definite  and,  it  appears,  rel.i.ably 
tr.ansforable  biases.  Some  l.abi  tuall  y HmJ  d^^'^cr  ij’i.  j or.s , \;!  i ch  may  (or  may 
not)  haiij;  toy;cthor,  but  ar-e  often  unable  to  builel  piecedi'ros  vbicb,  realise 
\%bat.  is  described.  In  the  "Spy  Rint;;  lliste'ry  Test",  these  individuals  ore 
classified  as  "Coiipi eber.si on  Loarrors",  Otliers,  hahl tual  1 y bid  1 d 
rMocedi'iM.s , provided  a description  is  piven,  or  a fioal  is  stated,  (if  not, 
tlioy  tend  to  learn  a collection  of  unrelated  rules).  Tliesc  individuals 
arc  classified  .as  "operation  learners",  .Amouf:  "Operation  Lcai'nois"  are 
those  i\ho  have  a bias  towards  learning  rnlos  tliat  are  J^jvon  (for  example, 
paii'cd  associate  lists)  and  others  who  will  discover  a rule  that  ponerates 
the  List. 

h’inalLy,  .some  individuals  nndcr.sta*''^  topics  wi  tliout  prompting;  they 
build  both  descriptions  and  proccdurc.s  and  integrate  them.  Such 
respondmits  have  appreciable  cemprehension  learnin;.',  scores  and  operation 
learnln”;  scovc.s,  and  it  appeals  that  at  least  some  of  their  operation 
Learnin,!:  is  due  to  rule  discovciy,  Tliey  arc  classified  as  ’’versatile". 

On  tlieorctical  !;reVL'r.d,s , description  bnlldin.e;  is  expected  to  vary  in 
kind  rron:  tlic  construction  of  descriptions  tliat  relate  n'any  variablo.s  (or 
properties)  to  precise  d.escri pt Lons  tiiat  involve  only  a few.  Tie 
expected  tcndoi.cy  lias  teci'  ol’served,  and  appears  to  bo  individually  specific; 
in  tlio  "Spy  Rin.f  History  Test",  tlic  scerin,",  scheme  is  dcf.i:’;ncd.  to  picl:  up  a 
"Gl obal /Local " tendency.  A furtlier  prediction  i .s  tliat  re.sponder.ts  will  be 
moro-or-Less  inclined  to  invent  foin.al  ly  rodi.’i  dant  de.scriptivc  pioprrtie.s 
wliicl  tliey  use  in  men.orisin,!T,  or  prohloiii  solvin':.  Sucl;  terdci  cies  are 
indicated  by  many  Indices  of  divergent  tliinkinr'  and  ereal.ivity,  bnt  have 
also  beer,  observed  as  d if  fcien  I i ai  romponents  of  per  forirance;  for  exnnpio, 
in  taxonomy  recall  (Pask  and  Scott  10/2)  wl'cre  llie  piopesod  d i sci  i mi na t i on 
of  "rodundan  t/irrcdi!i  dant  holists"  is  l a.scd  upon  the  pren'i  iience  of  .siiclt 
bcliavionrs.  .An  index  of  i nven ti vcncfis  (neanin.g  "1  lie  invo.i.tion  of 
descriptive  properties  for  use  in  recall")  is  embodied  in  tlie  '.Spy  Ring 
History  Test"  scorin.g  scheme.  As  an.  hypothesis,  "i  nvei  t i veness" , in  Hits 
sense,  sliould  cerreLate  positively  witli  tli>;  '"n  lo  d i sceveiy  " typo  of 
"operation  learning";  witli  readiness  to  .structure  an  uroro’ered  ctiv i renment 
in  a personal  but  colxncnt  manner  (one  cempener.t  of  "1  earnin'’  to  leant" 
noted  in  Paslr  1076b)  and  also  with  U'itivin's  h'leld  Independence.  These 
possibilities  are  Icing  inve.stL,c,atod. 

.1.  Method  of  Measurement 

Any  motfiod  able  to  delert  stylistic  d L f forenee.s , of  i!ie  type  noted  in 
the  pievious  section,  must,  by  definition,  .sample  .stnetcliOf  of  in’l.av  i oi:n 
largo  01  ou.gli  to  ptovide  evidence  for  the  underlyin'  pi  oeesie.s  font  d to 
exist  (by  independent  stinlies)  and  to  l:.ive  an  imponl.int  bcaiin,!',  upon 
cducal  i onn  1 1 y .sized  learnin.",  anl  pi  oh  leu.  .solving. 
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'I'ho  yiofoi'ioc!  n'otliod  (tiotoi!  in  tlii'  Uift  soctivn.)  i to  liolil  tho 
ri;spo(hU'nt  in  rontiollcd  coi.ii  i lun;.';  vlihU  In'  learns  a lor’.o  .usl 
structured  lu'dy  of’  !vi  aa.  ledr.e  ,U'd  to  Insist-  upon  a slai'd-ird  i is-,i:  i I’Ti.nr  t 
of  III  doi:<taiul  Inj’;  concepts  l'.\  i licit  in",  cspl  ana  I i or.s  in  lospor.sc  to  ''lu'Vi'* 
and  "why"  nucstior.s,  I'.'itln'r  disciplined  i n I erv  i I'Ws  , oi'  irochan  i sed 
systonis,  may  I'C  used  for  tliis  pm  pose  (t  lui  co.''.nilivc  cpciat  iors  t i dcr 
o' i sc  css  i or.  wci'O  initially  ur.ccvcci-d  and  fv'i’iim  I a t cd  in  this  coi  text), 
lly  thcii'  nature  siu  |-  expo  li  men.  l ,s  are  time  ccnsnn.in"  .ind  the  cxpl.n-atory 
responses,  ever,  if  elicited  in  a ncc'-.anical  (ainl  ol'iec  I i vo  ly  i nt  m pretal'l  o) 
format,  arc  oxpoi.sive  to  score, 

^Several  cempnomise  method.^  hate  I'l'cn  ccrsidcicd  .■•■nd  experi  men  (ally 
tried. 

(a)  Existing  test  items  with  known  i nte  n- i tern  cunsis  tone (V.’itkin's  (l‘)()2) 
"I’mbcilded  l'’iguce.s"  test,  and  "dlosnre  Fii'.nres",  rluirstone,  (l')5t))  are 
adminiiiterod,  as  n.snai,  to  fonii  .'i  .series  of  a-priori  independent  trials. 

The  rcsponilont  is  a.skcd  how  .nul  why  he  rcsp>ntdeudei.l  .is  he  did,  in  .in  attempt 
to  reveal  mental  meelianisms  (instead  of  eliciting  a d i ehl:  onions  response 
in  a fixed  interval  after  o.ich  stimulus,  or  using  a power  lest  teehnique)  . 

There  Is  ar  ohviocs  difficclty  over  inter  ptetiti",  his  I'espor.se.  Ilowe-ver', 
for  individuals  rnlLln"  to  .state  rea.sor.s,  it  seeiu.s  as  thoi:",h  people  adopt 
diffcror.t  but  self  ecnsi.ster.t  .styles,  and  that  mental  oeeialiors  similar 
to  tho.'-'c  of  the  pioviocs  section  are  at  work  in  thoii'  liead.*-’,  (For  e.v.uiplo, 
the  responses  S't^tf.est  -t  cen  plex  typie  of  Field  Depor.dcr.ce/ Indepcn.f.'nee  - 
Tike  the  traits  dl'secssed  in  Witkin's  laiixst  i-epcrt  (I‘i75)  - niul  ol’f'o-'  an 

explara  t ior.  for  the  variability  of  .stardard-foi'ir  test-scores).  Relatively 
r’apid  admin  is  trnt  ion  is  po.ssible,  but  d.vta  evalnatior.  is  very  e\pu,.sive  and 
the  validity  of  the  le.st  is  quo.s t ioinib  1 o , Ti'ne,  solviii"  stimulus  prob’lem.s 
is  a mcasni'O  cf  Field  Oepet  dcr.cy  but  under  tliose  ci  rci, ms tanc.es  Field 
f/epciulcr.cy  appears  as  a ceiv.plex  quantity  ard  tlie  lack  of  lo".ieal  connec- 
tions between  test  items  m.iko.s  it  difficult  to  identify  the  test  situ- 
ation with  a real  life  task. 

(b)  The  rosper.der.t  learns  a .siscabl.e  body  of  knowledge  presented  as  a 
sei'ios  of  arbitrarily,  and  usually  linearly  ordei-ed,  data  .sets.  For  each. 
data  sot,  ho  roaeles  a cr  i terlon-cerroc  C response  level,  indicc.ting  that 
data  is  .stored  (for-  certain)  in  a particr.lar  maimer  (usu.illy  a,'--  p.ii  red- 
associate  lists).  In  fact,  t.he  cer.ccpts  to  be  loar'ned  lave  a ccbiuoi.t. 

and  known-to-tho-do.signer-structuro  (they  are  organised  in  a iia  tlieirat  i ca  1 1 y 
qnartifiablc  manner'  as  topics  in  an  entailmcnt  struetiir'c  (I'.isk,  I'tTtwi,  ^ 
for  exaitple).  Further,  all  of  the  or,"anisin,g  pr  i nc  i pi  os  mn'J  d_  be  disceim'd 
by  the  respondent,  since  the  i ins  true  t ions  ard  t.isk  descripti  or  .ire 
sufficient  to  yorinit  unamb i giioins  inference  ef  the  str-nctiire  th.it  exists. 

Oiven  appropriate  inferenco.s,  the  stored  (retention  cr-iterion  elecked) 
data  can  be  reoi’ganlsed  in  memory. 

The  task  is  cho.ser.  so  that  interference  between  the  pvesei'i  bed  data 
sets  will  .grossly  overload  a resperdent  who  dees  not  tr.insi'orm  t''e 
memorised  informat  i or.  (thot,"  ji  sevi  ial  type.s  and  dc",ree,‘i  ot’  t i-.-nns foi-iiM I i on 
are  po.ssible  and,  di.  pending  upon  the  indivi.dnal,  minlit  be  cqu.iHy  effective). 
Siib.'eqnent  ly , recall  of  ard  predictive  ext  rapolat  ior  from  the  learned 
material  is  elicited  by  fixcvl  questions  (mostly  requiring  const  i net  i \e  liit 
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ol'.jocfivoly  soorablo  rc.sponS''s;  not,  a;-'  in  tlin  na!''  i;,otlio4  i y 

o\pI  a i' 1 1 Ions) , 'I'lioso  quosiions  aio  i n t oi  clcyci'.rl*  1. 1 ami  are  t,’ 1 iei:tt  y 
relate,!  to  tlie  known  strncrtnn'  et'  1 !ie  .vulyieet  null  lei-  so  that  it  Is 
possible  to  doto»:t  the  nse  of  specific  co-siltive  e^ciotious. 

Ui  fortunately,  a.jii'.  ini  slratioi!  is  time  consnji  i n\;  thcic  is  st'ir.e 
difficnlty  in  secr.rin"  the  initial  le.rniiiv',  criteria  and,  alihou-’li 
di  scii  mi  na  t.  Loi;  is  possible,  less  Lnfoii:atlon  is  oltainod  than  under 
sta.i’dard  (understand  In^",)  coudi  tlot\s.  The  "Spy  Uiii'  l.lstors  Test"  is  a 
test  of  this  type. 

4.  Msotss i on  and  Cri.tici  sm  of  t.he  Me^thod;  Va  I id  i t\-  .'nd  Ko I i al~  i I i tj 

TIic  possible  (and  realistic)  criticism  tliat  tests  of  (his  kind  are 
uneconomic  can  only  be  countered  by  con.n.ent  i tu",  that,  so  far  as  \\e  know, 
it  is  impossible  to  obtain  soir.ctliin":  for  notliiii"?  Serious  attempts  ha.vo 
been  made  to  dciivc  stylistic  discrimination  indices  usltiy,  e'’,iect  i vely 
seorahlo  respon.sos  to  small  Items,  m;cstiors  and  piollon.s,  but  with 
unsatisfactory  results.  Moreover,  the.ro  Ls  a piMdal  i ou ; the  loss 
complex  the  task,  the  Loss  d Iscriralna ti.tt?;  (rou;',hly  spoal,in')  is  tlio  data, 

A couvorsc  crltei  iou  is  also  lop,!  t Imate . If  a complex  task  is  used 
then  /Here  data  mi  ",ht  bo  obtained  by  lep laci ny  the  ceriect  losponso 
criteria  for  retention  of  (lie  crii’.lnal  data  sots  hy  an  index  of  nnder- 
standiny,  and  usiiiy  e\p  I ana  t lon-tlciiand  i up,  "how"  quest  ioi'S  lo  elicit 
overall  rex.<iLl.  Pilot  studios  (both  in  this  ard  other  1 abora  toi'i  ca)  show 
idcl;  and  Intorestin.y  explanatory  lospoi’.ses;  so  far  as  possible,  the 
readily  scored  questions  have  Veen  adapted  to  fit  the  knovn  possi  In  1 i t i os . 

Tlie  compnt;er  administered  foim  of  the  "Spj  Rin.!’  P.istory  Test"  (noted 
in  Pro'vress  Royort  No.  2,  and  to  be  described  in  Pro-.i'oss  Report  No.  ,() 
is  a step  In  the  direction  of  obtaining,  dcptli  information  abor.t  style 
uitliout  relinqui  shinp,  objectivity  as  well  as  a device  for  s ! .u'd.i  rd  i s i up 
tlic  retention  cniterLa  for  the  initial  *lata  sots. 

Tl'.e  va  I i d_ij  y of  a test  of  this  tyjie  is  hardly  in  doid't  . On  tlu'  one 
hard,  by  dint  of  the  undorlyLi\';  strueture  of  topics  and  o.uostior.s.  (he 
test  fo.spon.ses  depend  i.pen  spi>cific  and  cxleii  oni  scil  eopni.tive  oreiatior.s. 
If  differential  responses  are  at^ajj  dlscriminatiu",.  tlien  these  ate  the 
n.ental  operations  disciiminated.  On  the  other  hand,  it  is  net  d i !'i' i ou  I ( 
to  place  the  l.i  phly  stnietnrcd,  test-ta'^k  in  con espotuler.ce  uith  spoi  i t i o 
aspects  of  any  siinil.a.riy  structuri'd  real  life  t.isk,  and  to  arp.ue,  on  firm 
prounds,  th.at  If  the  test  resitonses  are  at  .ill  ju  ed  i etj_\ . tlion  they 
predict  an  individual ’s  beliaviouv  in  si  tu.iti.'n:;  ih.tt  occur  repeatetlly  in 
the  ronrse  of  leari'lnp,,  cic.itivo  activity,  and  l.in'e  scale  problem 
solvlnp.  .So  far  as  task  transfer  validity  is  conccimd,  1 iu're  are  obvious 
advanlapes  in  nsinp  a complox  and  well  slructinvd  test  situation. 

The  ju'l  i abi  1 i tj  of  siiclt  a tost  is  a very  different  m. it  ter.  Roth 
intei’-item  and  splLt-h.vlf  nc  1 i ab  i I i.  I y tie  ternii  n.t  t i on  is  exclndc.l  because 
(he  test  proMeii.s  arc  n.ot  homop.eneon.s  and  the  test  questions  are 
necessarily  interdependent.  .Since  lespon.dents  "see  Ihix'in.h"  (ie.  see  the 
"structure  of")  the  topics  in  the  ti'st  (ask,  nii  ii.canin  I'ul  lest/retest 
reliability  index  is  obtain.iblo,  .Studies  have  been  carried  out  in  wb.ieh 
different  forties  of  t!ie  test,  b.i.sed  npon  (he  theme  ot'  "A  .Si\\  Riif,  Hi  .story", 
hut  varyinp  In  the  mnuber  of  spies,  the  coit.plexity  .md  iMahility  ot’  th',' 
spy  rill);  network,  etc.,  have  been  adn  i ni  sti'red  to  tlie  s.u  e rospoislrnt.s. 
Mven  Ihou.ph  a piaeti.ee  sessloi;  Is  built  inlo  t h<'  test  .ulii.i  ui  s I rat  i .wi , a 


i 

I 


I 


i 


5. 


s i •’I'.i  I’i  CiU' t iiiiproviM.ont  in  ovoi'all  porl'oi  ii'.uico  is  ov  i vliiu'isl . Hut.,  uultvss 
thoi-i.'  is  i nti.'t'vi.M;i  u;\  traiuiii".  spov  i I' i im  I 1 \ i ■ nr  J tv'  iiunl  i I'v  ..tylv-,  i lu' 
vii  rt’oi  v'n  t la  1 Sv  ,iro  iiivl  ivivliia  I I \'  vv'us  i .s  tru  t (v  a I vul  a tv.l  rs.ly  t\'r  ’In' 

n.nin  iuvliv'os,  vriiipt  ohoiis  i v>n  Ivnntii'",,  v'priativ'n  iran'iii”  aiivi  \ risa  I i I i t \ ) 
.ii'vl,  in  sv'ii'o  casv'S,  they  barv’iiK'  "pv\i!vinl"  v'T  v’ i rfi'is'ii  i 1 y "p.i  1 a » i . 


SuiMi’ary  ilata  I'v'r  S-  subin'ts  i as  rv'!  U'W.s  : raiilv  Cvin  o I 1 1 i vni 
Cv'v't't’iv'Lv'nts  t’v'i'  tiu'  thi'iv:  v!  i rt’vu'rn  ( la  I iiKllrv's  at'o 


(a)  Cv'M.pri'lu'i'.s  i v'li  Ivviri'in',  - v^pc  vn  f i v'li  I v-arn  i ny,  O.S'i. 

(b)  cv'i'ipia'iu'n.s  i on  loarnin",  - versatility  0,70 

(c)  operation  leariiin,';  - versatility  0."o, 


T!io  values  are  sLy.iii  t’i  can  t at  tlie  .1  i point  (p  *4  0,01,  one-tailwl  test.) 


Hoeaiise  the  fs'st  task  is  bi>',hly  strnetnrevl  it  is  <'asv  t v>  ••.eneiate 
natebovl  alternative  t'ornis  ot'  eomparat' I ''  il  i t’f  i ei.  1 t \ . .utvl  se\eral  are  netv 
available,  Al  tbou»!t  one  ii.i  ’,'tl  Itave  y.ta-ater  eor.i'iilenee  in  rel  i .ibi  I i f i es  . 

01'  eonsLsteney  iinU.ees  basvst  upon  reavbi  i n i s tra  I i v'n  of  i!!ate!ie>l  te.st.s  of 
iiil'liJL'J  ‘^>-t’fieult\’  (rather  tb.ai;  iitatelusi  tests  of  Oit'fere-it  il  i I’l'i  on  I I v 
as  in  the  last  parayvaph)  thv'  vlata  so  far  availal'le  is  iv'o  sp.u  .-.v'  to  t> art  nit 
more  th.an  the  "intuitive’'  eo';;raent  tliat  i ml  i v i ilna  I v!  i f feren  I i a.  I test  sei'res 


"appear  to  be  consistent  between  sessiv'tis' 


i'i’J'i!' toj.iies  in  the  tests. 


Any  stylistic  test  of  tlui  "Spy  Kin-',  History  Test"  fa..'ilv  is 
ehai  ae I er isovl  as  I'ol  K'ws  j 


(1)  Tb.ere  ai'e  jn,  rules,  Oj,  j -•I,  ,,.  n,  n I I Oeteir'inin.-',  the 
perinittovl  beh.iviours  of  m eleii.ents  or  entities  of  r (in  -V  _r)  t\pes,  each 
type  bein,",  vie  t en;;i  nevl  by  one  (entity  spec’fivt)  rule.  fl.e  n rules  are 
eoiueni  v'nt  by  representovl  (to  the  te.-vt  vlesiyner)  as  non-vle  i ei  ini  n i s t i e 
an  tvi'i'.a  t a v'r  Cv'iuliti  on— netWv'rUs;  tlu'  in  v'lv'u.ents  v'r  entitii'.s  hv  eqii  i va ! I'lu'O 
elassos  of  states,  or  by  lU  st  i ny.iu  shed  nodes  in  tlie  netvoi’h. 


(2)  The  n rnlos  and  the  r types  of  entity  1!M\  he  .si'ev- i t'i  ed  b\'  n 
distinet  lists  ot’  at  most  c pairs,  Vv-prosent  i n - bohaviv'iu;-  iliat  m i,\  oeeur 


.leeoi  vl  i nn  tv'  the  n pormissivo  rules,  Tb.at  is.  hot’i  en.titv  t ' no  ami  one 


poiini  .‘isi  ve  rule  may  bo  inferred  by  exami  n i ny,  one  list;  all  n,  by  evairinini', 
n siu'h  lists. 


(.')  The  entity  types  are  redundantly  specified  by  i nt  v-ns  i.ona  1 
st.ilen.v'nts  like  "this  type  is  a 2 counter"  or  "tlial  typo  is  an  ori  ".i  na  I v' r" . 


(•j)  Soiuo  feature  eommen  to  tlio  ri  rules  is  rediaulanlly  stat-nl  by  a 
val.uetl  descriptor,  whivlt  vpiallfies  the  actual  bchwiour  lists. 


(,S)  Other  features  conm'on  to  the  i\  rules  are  rednndintly  specified 
by  intensional  statements  sayiipe,  'h.'hat  (eoneei.vably)  m-iy  take  place". 


■i'  In  fact,  the  bulk  of  th<-  work  required  to  ('enerat-'  iiatv-hed  i'or:i  can 
bo  done  by  a CvMi.puter  prv'y.ram  and  a previonsLy  onerous  task  is  tlioreby 
rendv  i od  pr.ict  i cable. 


OltTli'S-  .>!10 


<k. 


((')  Tl'.oro  i roiiovlii;  (’uin- 1 i oi;,i  I (vM’  f ■, ) 1\,  (Ital 

poiviii  a j>  I vi-  rulo,  v'.  into  aiiotiiof  auil  rojo.tts  at  porioii  n 1-  I. 

('■)  Tlia  t’l'ni't  i on • on  in. tonin''  K,  i -i  a i'nnclion,  i’.  of  tho  .uinolnro 
of  tho  lists  notv'ii  in  (.’1  (lhoU';li  nof,  in  ,i\oium.i1,  oo!;;ploiol\  iloior.  inoil 
hy  tlioiii):  in  any  caso,  ",ivon  n tiiul  saviio  o.l'  tlio  ollio,  i nt'oiiiia  t i on , 

If  is  possiMo  to  infor  tho  n i I ni  I o . oithoi  as  an  oM  i apo  1 at  i on  ot’ 
(n.  n I-  l)  on  an.  i it  t o npo  I a t i v'n  h.-twoon  tho  tlis. 


('■>)  .\f  loast  or.o  .snr„intio  int  orprol  at  i on  of  this  t'oni  '1  or  sy.stonoc 
i n for  :'.t  t i on  is  pioviilovl.  hut  no  ili  .soiiiiiinat  i n*',  nosponso  is  iioori;oJ  oonnoot: 
i'l'oanso  tlio  int  onprot.if  ion  is  I'on.i  I 1 oil . Any  oonfi'ot  rosponso  ilop.onvls, 
lo'.ioally,  upon  t'ornia  I (or  sysfon.io^  ila't.i  an^l  a loarnor  oonKl  i nvon  t .iny 
oon.s  i ;.  ( on  t i ill  I'rprot  at  i on  of  hi.s  o-,.n,  .mil  n.'u>  it  ,ts  a 1 o’ i v i I'.'.a  t o souooo 
of  rooall  ouos.  Tho  sooro  l\<n  i.nvor  i i vonos;!  ilopoiivls  upon  whothor  v'f  lait 
tlto  ro.spoii'lonf  anoopts  aiiJ  tooall.s  fito  y.ivon  i.nt  orprot  it  i on , or  inv>'nts 
his  o'.vn. 

ti . \n  fntorrn  of.'.t  i on  for  "Tla'  .S;v\’  Ki  l!i_sforv  Tost  '* , 

(.i)  f’onsitloi  iin;  I’ona  I I of  this  tost,  (’  - S.  m ■ “i,  :i  ' 'i.  p i . 

n -- 


(h)  Iviilos,  f!  j , of  'j(I^  .tj'o  ooi:::i  I’ll  i oaf  i Oil  iiolworKs  (iIiocolo»I  •■laphs) 
.s'touin':  po.-.siblo  hossa.'to  f ransiiii  ss  i ons  botvoon  a;;onts  or  spios 
i : j --  I . ..  n -1-  1 boiny,  fho  non  fi 'Miv.i  I i on  of  flic  noti.'oih  af  jio.in  on 

I'pooli  J.  in  1 ho  dcvolopiiioiU.  of  tho  sysfoii., 

(o^  I'.ioli  f.  j nonttiins  tho  .saii’.o,  i ml i v i vh:.i  1 I y-nairo- i ilon t i f i Ovl  a'.onts 
(A.ja\,  llyron,  fiiosar,  hruloii,  I'liolitO,  Thoro  tino  in  — 1 nyonfs  i .=  1 , ... 

la  of  r - .1  typos  as  in  typos  ano  as  fol  lows 

r ' t ; i — I.  2,  "Acniiaui  I a tos  mn.ssayos  from  others  and  m-iy  t r.in.'iii’i  I'  only 

affon  ;aorc  fhaii  ono  moss.iyo  i ;;  yat  !ioi  oil 


!•  2;  i = .T  'n’lioy  .soiul  laossa.yo  upon  ro>oipt.  t’rom  sotr.o  otlior  .i-tont  but 

lan.sf  sotul  boforo  roool]it;  of  any  fnrthov  moss, i 'to". 

r --  d;  i - .t,  S.  "I'.ithor  oriyitiatos  or  tranroaits  mossayos  bnf  doos  not 
aonnmnla  fc  mos.s.iyos". 


(d)  Tb.o  n rules  i’.  j aro  spool  fiod.  as  in  5(“V  by  n lists  of  1 = 

.I'tont  pairs. 

(o1  Tlic  p — d valno  dosoriptor  of  'i(.0  is  "oonnt  ri  o.-d*.  Its  viilins 
on  o.aoli  a,",oiit  is  ”llio  ooiinfry  in  whioli  iho  tiy.oiit  Is  lov-alod"  (01  \tiipi.i . 

Knr i tania,  Tr.ui.sy  I vani.i . ) 

(f)  Optionally  ji  ar.iplis  t.’- j ma^  bo  displ.iyod,  in  wliioli  .i''onf  typo  and 
tho  conntry  of  looafion  is  uiispcni  !’i  od  (honno.  flioy  do  not  pro\ido  as 
iiuK'.li  iiiformat  Lon  as  tho  n lists), 

(>',)  Tlio  poriods  la.ippi  n't.  K.  of  S((')  dotorminos  tho  tot.il  numbor  of 
dlroctod  arcs  in  the  lOi.i'; nn i oa i ion  iK'tworh  for  a ''ivon  I'p.'oli 
.1=1,  ...  II  -l-  1 . Thoso  valiios  arc 


arc  uvinu)ar 


:.j 


(h)  lU'm'o,  in  this  v.mso,  v’ ; | l K ('’j'l  siul  K is  n'”.i\'son  t i\l  ,is  .i 

J’liiiC’Liv'ii  iif’  j.  it'  way  also  ha  spaai  I'i  cil  iis  a I'l'iu'lian,  1'.  at’  i sanai  jilii  s’:: 

bot\»'Oi'i\  odil  ai-  avoi\t  \ inJaxad  suh ’.faphs , aaul  as  inv.  i sa  M.appiu'  S hatwaaii 
“.caphs,  thus  praviiliny  tlio  iadiir.ilapi'v  aal.Ksl  t'ar  in  paiiii’L  1 1 in-: 

o\t  rapal. Ilian  t'raw  J ' • S • u ta  j • M'  ■ a.  1, 

( i ) ’I'ha  souainlia  infarprai;it  i an  at'  mS)  is  pnaviih-il  'as  l'aaIv".i'au!Kl 
ilala  vlilahi  t ha  rospaiulaut  raa>.fs  lu'i'ai'a  tha  tasl  .uu!  stndias  as  a 

v'na  tact  aai  sa  t i an  at'  t!ia  ayants,  aanntihas,  ai'.d  aativiiias  ( i na’ ndi  n". 
saaio  aaai\auiic  i n tarniat  a t i ans  la  ituiiaala  an  i nawasa  an.J  .'aaiw'sa  in 
tha  passiblo  aar.;:!nn  i aa  t i an  patlts').  This  baak-.iantui  J.ata  a'.sa  a.ibavfias 
t lia  t'ar.;al.  but  i n t ans  i an.',  1 . spaa  i I'l  aal  i ans  naiad  in.  fan  aa.uapla, 

vanb.vl  s l,i : aiv.on  Is  at'  an  ap.ant  ,ts  sa’v.aana  ba  I an’.i  n-';  la  .1  aa:":.uin.  i a ' t i .ni 

a\clo,  lb, a nalas  af  a'.anls  aannaspand  i n;-;  la  I !'.a  t'an.  il  t\pas.  aisl  sa  an. 

(j ) TUv'  data  sats  natad  iti  .'^aatian  i(b^  ana  thi'  ' laaii.bai-,  ,n\ant -p  li 
lisls  af  qii.ilii’iad  by  ''aauntn>  laaatia'.'^  Optian.'ilx,  (ma  nil,'.  I any  t’an 
■’,nanp  prasmit  a I i an , anly^  lha  danndad  yn.iplis  at'  (t'")  ba  di:n'la\ad 
alany.sida  tha  lists,  l!aah  lisl  is  la.innv'd  in  saqnaius'  ta  .i  anilaniaii 
(Saalian  ,i(b)')  at’  liH”'  aarni'Ct  naspansa  avan  v'na  l anatitian  (andan,  pa  i a 
and  apialit’ians  iiinsl  al!  ba  av'ita>.-t.  ,it  ifiis  lni.it  st.t  -a), 

(k^  riia  v'anntny  "I'aund.i  ni  as " ,ina  na\s'n  .ii.y'l.nad  diiaat!\  I'lil  'ii'a 
a.isily  infaivnavt  t’l'ai;  tha  lists,  .i  naspansi',  .'.illad  ''('.ip”.  baiia,  alu'Ltad. 
Only_n  lists  pinsv-ntovl  .is  .iiiwnli  ,i;id  t!ia  n I I ’ la.ip,  'n.ip!'.  an  1 i.sl 

(fan  tha  n !•  I I'paati)  is  na.iuastad,  as  .i  pvv'.liativa  n.'spansa.  .\1  1 ath.a 
fast:  raspansas  m.iy  aithan  ba  .nsaiibi'd  ta  i ii  f’an.'nai' . an  .linaat  naa.ii.l. 

Pi  ffais'ii  til)  Kasnain'a  .Saanins,, 

Pa  fa  nn  i n'",  disausslan  af  t lia  pnadivtiva  naspans-a.  it  is  pas;ib1a  la 
aanstnnat  .i  aamplala  i-aa.i  1 1 af  lists,  .a.'p'is,  map.;  at’  .ill  Ilia  vains 
(apaati.s)  in  iii.iny  w.iys.  Tha  naspansa  fi'nw.i  t s .ii'a  aha.san  .i.s  ,1 1 .i -'.n's  t i.c 
at’  tha  aa.,.iitiva  si)  la,  as  I’al’laatad  in  tha  indi\idn.\l  nas'pandanl's 
naaans Inua  t i an . 

.M’lon  .'inswani  n..',  i|nostiaiis  .ibant  aauntny  b.'nsul  mi  .'s  (dn.iw  tha  iiaii  af 
t lia  caunlnias;  pl.iaa  tha  .i.'ant:-  an  tha  ii.ip'M  aiui  apiastian  • ta  ila  t a nsi  n<' 
i.halhon  an  nat  tlia  na-.pandant  h.is  -iMSia.l  tha  i n t on.;  i an.i  I I y ,st.it<'d  I'ulas 


■V'-ri'i  . ol  "U'!',!  t unfit;,'  connminl  (',11  i on  no  I i,’o,-!c.. 1 . r.. 

' ' ’'''Mi" ''‘''I  t o rocv'iiMi  niot:,  on  w,- I | an  ho  o,,n . all  o,'  uc 

! ' loio  aiul  iu  ! lu  1 fi'',ont.  I'olia  v i ounn  , 

ivMi  loanilti",  snoro  (Sootion  dop 'luln  upon  t!i,'  on  i! 

ronpoiiffo;;  aiul  ;in  ahilitv  to  p_onorato  ronpon.'fo  lists  i h, , ..  Mi-f" 
II"'  oonstrnntfi  and  rc  1 a l:i,on:i  of  fn'ct:ion  i;  and  t',  A hian  to  in- 

n'loa  (Nootion  is  ovidonood  by  lint,  rooall  in  ,s!i-i,-t  onion,  a 'of.s  Vo'”' 
o.sooNortn.',  rnh-fi.  (SocMon  I’)  by  flio  nonoran.on  of  nosponso  lists  ton  .'aol, 
onooa  (lut  -'falit.iv  tho  coust:naint.;i  ~ but.  do  not'  noons, sanilv  i i.m  .-o  t!io 
partioulan  p,-.  i o ) s,  t i nin  1 n,s  1 Lstat  whioli  vono  prosi-ntod  ns’  nopn.-sontat  i vo. 

i'lio  oon;|Ma'!io;i;;ion  loannin.y  soono  (S'ocfion  2)  doponds  nhioblv  m'on.  I b.o 
i'"'ty"'a'<in.s'.  rosponso.  and  oons  fvuc  f.i  u",  map  and  y.naph  nosponsos'  for  oaoh 
opoo.i  that  pro.sorvo  th,'  ponnil,  t:  tod  oonunun  i oa  t i on  patlus.  At;  ono  ostroro 
oomprolionsion  lo.irniny  may  doyotiorat'o  into  U'oso  annioyisin.'  and  pat  torn 
ma.tohm.a:  at.  t.ho  oib.or  oxfnomo,  nslny,  s t ni.o t;  a na  1 oav  rolntions,  ir  isa 
liou-or:nl  motb.od.  Sinoo  oonroc t:nos,s  dopond.s  only  noon  fonmal  f.a.s  oontnastod 

ii''-'iil  is-  on  intorprotati  no)  , rooaH.  tho  sooriu".  is  objootivo  and  tlio 
'ioyroo  ol  aoouraov  is  caloulablo.  Tbo  prosont;  soonina  sohomo  rolios  upon 
ffimp.o  point  as;; , .v,,ii;on  t (I'or  rosponso  oompononts  that  satisfy  forn'i! 
ro  ! at  i.ons)_  but  an  i n forma  t ion  analysts  is  possibbo  and  promi'sos  to"  viol, 1 
mono  d i sort  mi  n;i  t' I u;'.  indioos, 

I'lio  tipooifio  vorsat  i la  f.y  sooro  is  dortvod  frv'iti  tho  prodiotivo  rospo-so; 
(lists  and  map)  t ,m'  yoar  (opooh)  n -b  1.  lu.oo  a-tain  tlio  dooroo  ol'  oovroot  • 
noss  doponds  upon  tbo  numbor  of  const-ra  i nfs  actually  stvtisfiod  by  the 
prodict  ion.  ^ Vu  tho  prosiuif  sooriu;’;  sohoiiio  vorsa t.i  I’i  t:y  sooro  poi'uts  arc 
tilso  ;;ivon^  tor  assi  mi  1 a t lot',  of  tho  ooiintrio.s  descriptor  ("maos",  rathor 
than  "araph"  recall ).  dcnoraVl y , tho  rospondont  is  voqni rod'  to  i nto"rato 
vanou.s  lovols  of  riflo  (cho  d , U and  V)  in  ordor  to  obtain  a hi.-.li 
versa  ttlity.  As  noted  oarlioiV  Jti  ah  versatility  appears  Ui  imply  that 
oo;;iprob,ons  I on  and  op'ration  loarn'in;';  sooros  oxoood  a tlireshold  value,  but 
luM-  vioo  voi'sa. 

l.n\  on  1 1 vonoss  (vSootion  ”)  i.s  dotor'idiud  by  oompavi.n.";  t.ho  numbor  of 
(oonsistont)  invented  propovti.os  with  tho  numbor  of  score  points  obtained 
inon  o.uostions  tint  ask,  directly,  ;ibont;  tho  semantic  iutoi'pretal  i on  "ivon 
in  Siio  backareund  data.  Tho  alobal/l.ooa.l  bias  (Sootion  2.)  was  proviouslv 
o;ilonlatod  by  a rouah  and  ready  count:  of  responses  rooaltin,';  hi  ;-b '’U-'W  order 
rol.itions.  but  is  currently  replaced  by  boeompos  i ti  on  analysis  (Atkin  lo;.!) 
a m.noli  more  d, i scr  i mi nat  i ny;  index'. 

Trsts . and  Mire  or  les.s  ovunpl  ox  tests. 

Since  the  test  task  is  well  struetnred,  it  Is  possible  te  eonstrnet 
i som.vM’pbi  o tests  which  exactly  embodythe  same  formal  relations  but  with 
a different  i nternrotiiti  on.  For  example,  one  resenreh  yvonp  liave  changed 
the  "Spv  Uiu.y  Hi, story  Test  Form  Tl"  into  an  i somorpb,  involv'in,;';  seb.oolboys 
in  place  of  spies,  playy.ronnds  In  place  of  countries,  and  an  Vuterpretntlen 
b.Ksed  upon  re l o-doni i nance  as  ji  (lemponeut:  in  mess;iye-t:ransmlss i on  . Another 

independent  yrenp  are  ns  in;;  an  Isomorph  Interpreted  as  i\  s\slem  of  eliemieal 
molecules. 


Since  the  sooriu;;  depends  upon  t'ovma  1 pi'eperties,  strict  isomorplis  are 
not.  sa,istaotevv  ;is  matched  ta^sts,  lK>\to\'cr,  ii;ate!u\l  t’v'rms  are  readily 
constructed  by  alterln;;  tho  rules,  F j , U.  F.  or  reiiuiriii;;  i nterpol  at  i vo 
(r.itlior  than  oxlrapolatlv'o)  Inforonoo  in  the  proilictlvo  (not:  dlrooMy 
rceal  l.ible)  . rosponso.  The  backy.ronad  (or  yj.ven)  semantic  in  t erpee  t at  i vm 
i;;  al.'io  .iltered  te  .avoid  oonfuslon  and  unwanted  Interference , or  intrusion. 

Ot'fOv’IS.  


ihllM’tilt  l.CM'iM!!  art'.  (tbl;atn(Ml  by  aysi  ort.-'t  i** 

ll"'  m,  n,  p,  r . Tli,-  r.' I ;i  li  v.-'  i ii  i . ,it 

iliM-ivctl  r(U-iii:l  I :i  i'.;!  1 ,■  ii  I ;ih  I o jind  if.  ,1  lixli-:. 

' ' I 1 ln'  t'  KpiM:  1.0(1  (I  i I,  r i (■  II I I'.y  , 


Ari'.-iiT'ii,  I.oo.loa,  111,' i in.i.i 

MAUTOM,  'I' , ;uul  flAIi.lO,  I\,  (l‘)/6a)  "On  iiu.'i  i r,.'il’ i vo  d i 1 I’o  L‘on<:i’!)  in 

I '' ' I'"  i 'I!', , I.  ■■  Old  0, limn  anil  I't.'iio.naa" , "yiiipna  t nm;  l.uaniiiip, 

ri.'iionaaoa  and  Sl:i,Ml,;n),i  i.oa  ••  I,,  lip.  ,r.  odm;.  I’ayrlinl.  A(i 

('i-l,  1,. 

MAKION,  1 . and  I'Al.dO,  1\.  (1,'.)/61))  "On  (Jnal.i  lai  i vn  d.i.  I' roi'nnni'!)  In 

loarninj',:  1.1  - On  t'ciimn  aa  a rinio,  L inn  nl’  llui  ItMt'iu’r'a 
cniipopr  i nn  "nr  Clin  l.'aak",  Syiiipon  i.iim;  lioani  i nj',  I’l.'ni'i'aana 
and  Sl.:i'al.('}',i  oa  -•  11,  Up.  .1.  odiin.  I’ayp.liol.  /i(i,  I 1 !V- I 'r/ . 

I'AaK,  (..  ,ind  fU.orr,  11.  0.  M . (197".)  "l.iMi'niii)’,  Srpalop.ioa  and  I ml  i v i dim  1, 
Oniiipo  l.iMU'O," , Inl:.  .1.  Man-Maoliino  MLiidiop.,  A,  '7.17-7')U 

I’lMlK,  C.  (197(i,i)  "I'niivopaal.  i.ana  I,  Toalin  i.ii  noa  in  t lin  dltidy  and  rp.iotion 
nl  lulnoat.  i nil",  llyiiipna  i niii:  liOapiiinj',  I’pnopaao.a  and  Si  pal  np.i  oa 
I,  Up.  .1.  I'.diio.  rayi.'.liol  . All,  ,17~7,5 

I'nldC,  (..  (in/(d))  ";>t:yloa  and  St  ralou.i  ma  I'l'  l.oapn  i ni’ ",  Syn'pna  i inii : 

l.iMininp,  rrnooaaoa  and  SL.oaCop.i  (da-  1 I , Up.  .1.  Mdiic.  r.'.yohni  . 

An.  U'.S-IAS, 

TllUKSTON!''.,  [,.  I..  (19')0)  "Snmi'  rpi.iivai.'y  Ahil.it.'ioa  in  Vianal  Tli  i nU  t up," 

Uopnpi:  ,S9,  I’ay.'hoiiinla'.i.c,  l,aluipat:ni,-y , Univop.aity  of  CHu'oaijpi. 

WiTKIN.  11. A..  nVK,  R.  11.,  b'ATl'.USON , II.  1''.,  COOUMMOUr.ll , D.R.  and  KARP, 

S.A.  (l,9n‘,-')  lU'yduilop.uml  Hi  f fovont  i at' ion  . R'l^u  York,  Wiloy. 

WITKIM,  11,  A.,  MOOKK,  (1.  A.,  COOIll'.NOUOlI , 1).  U.  and  a).X,  1'.  W.  (19/S) 

.I'J.  ^ I'iold  rndopondont;  Oop,nil:ivo  Sl.yloa 

■ '"ll'j  . ’"'P  (Mt  .imia  , I'ldncaV’l V'iia  r’''riVa't;Tn'p, 

Soivioo,  I’l.'i.ni'ot.on,  Now  .loi'iiuy. 


